Effect of low glycogen on glycogen synthase in human muscle during and after exercise.
Subjects cycled at a work load calculated to elicit 75% of maximal oxygen uptake on two occasions: the first to fatigue (34.5 +/- 5.3 min; mean +/- SE), and the second at the same workload and for the same duration as the first. Biopsies were obtained from the quadriceps femoris muscle before and immediately after exercise, and 5 min post-exercise. Before the first experiment, muscle glycogen was lowered by a combination of exercise and diet, and before the second, experiment muscle glycogen was elevated. In the low glycogen condition (LG), muscle glycogen decreased from 169 +/- 15 mmol glucosyl units kg-1 dry wt at to rest to 13 +/- 6 after exercise. In the high glycogen condition (HG) glycogen decreased from 706 +/- 52 at rest to 405 +/- 68 after exercise. Glycogen synthase fractional activity (GSF) was always higher during the LG treatment. During exercise in the HG condition, those subjects who cycled for less than 35 min (n = 3) had GSF values in muscle which were lower than at rest, whereas those subjects who cycled for greater than 35 min (n = 4) had values which were similar to or higher than at rest. Thus the change in GSF in muscle during HG was positively related to the exercise duration (r = 0.94; y = 254-17x + 0.3x2; P less than 0.001) and negatively related to the glycogen content at the end of exercise (r = -0.82; y = 516-2x + 0.001x2; P less than 0.05).(ABSTRACT TRUNCATED AT 250 WORDS)